Effect of growth hormone treatment on hyperinsulinemia associated with Turner syndrome.
To determine whether the insulin resistance in patients with Turner syndrome, which may be exaggerated by treatment with human growth hormone, leads to excessive insulin secretion, we applied the hyperglycemic glucose-clamp technique to produce a standard hyperglycemic stimulus (6.9 mmol/L, or 125 mg/dl, greater than fasting plasma glucose level for 120 minutes) in seven patients with Turner syndrome and in seven healthy children. These studies were repeated in the patients after 6 to 12 months of therapy with growth hormone. Fasting plasma levels of insulin were comparable in control subjects and patients before therapy but increased significantly in the patients after 6 to 12 months of treatment with growth hormone. Despite identical glucose increments in the two groups during the glucose-clamp procedure, both first- and second-phase insulin responses were significantly greater in the patients than in the control subjects. Moreover, the hyperinsulinemic responses to glucose were markedly exaggerated in the patients after their treatment with growth hormone, reaching values (first phase 474 +/- 100 pmol and second phase 826 +/- 100 pmol; p less than 0.02 vs pretreatment values) that were almost threefold greater than those in control subjects (p less than 0.001). Nevertheless, the rate of insulin-stimulated glucose metabolism during the last 60 minutes of the clamp procedure was similar in all three groups of studies. Glycosylated hemoglobin, total cholesterol level, and blood pressure remained normal in patients after therapy with growth hormone. We conclude that glucose-stimulated insulin response is increased in patients with Turner syndrome and that these alterations are further exaggerated by treatment with growth hormone. These hyperinsulinemic responses appear to compensate for reductions in insulin sensitivity.